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Efforts are being made to increase the reindeer industry 
in Alaska. This is the first of what we hope will be several 
Scientific studies of the qualities and uses of reindeer meat 


atamother soy-product's . 


Knowledge of the reindeer meat characteristics and how 
they tespcrcsrosdtr ferent wetnods cof handling, end processing 
is -essentiel in the production and: distribution. of acceptabte 


PLOcUct sees ltrs Ls 0 required to agevelop quality standards. 


bed 


| a PROCEDURES . : 
Animals were selected at random from the Nunivak Island 
Slaugitem eiugustmlonandel dé, 91966. Sex ands live eee: were 
recorded. and the animals were slaughtered by methods estab- 


lished in 1945. Ages were eStimated by teeth emergence and 
| woe : 


dd ; . 
Wear, and colored tags placed in the ear as fawns. 


= 


Fat cover was measured to the nearest one-tenth {inch 
Over the ribeye between the 12th and 13th rib, perpendicular 


to the outside surface three-fourths of the length of the 


x 


wioeyesirom theechine bone end... Carcasses were selected 


from 4-month old males; l6-month old males, steers, and females; 


z 


40-month old males and steers; 52-month and older males and 


s 


“steers. The 4-month and l6-month old carcasses were weighed 


and cooled to normal air. temperature with Canse. Teee legs 
(internal temperature 52° - 54° F) were removed and placed in 
a freezer (-2° F) the evening following the date Sim is i) ee he 
legs were held in the freezer below 0° reand shipped under 
refrigeration in thermoship containers to Colorado State 


University. 


Abouterivesnontns from slaucnter date, one-inch steaks 
were removed from the round at the ventral edge of the pelvis 
perpendicular to the femur for chenical analysis. Ton pa eres 
roasts were cut adjacent to the steaks for cooking and another 


one-inch steak was cut for duplicate analysis Lf needed. The 


beat) ia 


svel iad “3 


i 
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cuty WeremWwranDcCdmsepdnately and storedsin the sireezer (=o 


“All roasts were placed in a cooler (34° - 36° F) for 48 hours 
| . . . 
| 
to thaw andawarmed, to, room temperatures-ror |] /2 hours before 
2 | - 


cooking so) The roasts were: cooked in, 2°350° F ovenito an 


sintternal temperatures or, 160° For mediun rare. Two one-inch 


i 


s) and allowed to; Sa 
Boer erorl 1/2 hoursebpe (Ore sneerine to estimate” tenderness. Ae 


Shear values were determined by the Warner-Bratzler device 


which measures pounds of pressure needed to shear. 


Ehestaste panel (4-6 persons} scored appearance, juiciness, 
‘tenderness (intensity and desirability) and overall acceptability 
Gheetremi ye bite size. portions (ixixl/3 inch.cores) from the 


Quadriceps femoris, part of the knuckle, were evaluated. The 


factors were evaluated on 2 five point basis, five being the 
most acceptable, except flavor intensity where five measured 


the most pronounced. 


The exterior fat was trimned from the muscle samples 


(Cuadricessmiemoris) tor chenical analysis. Duplicate anzlysis 


were made from each muscle in determining percent moisture in 
the raw product, and percent protein (Sjeldahl method), and 


= lin ae a =. 


ulatu(BRattey-Nalzer: pentane extrectent) fronsthemdryenatcec 


base. Fatty acid composition gl tne tadinpose itissus wasedeter— 


n 


mined by gas chromatography on sanples from 49-nmonth old reindeer 


ih) 


males and compared with analysis of 2-year old beef bulls. 


ihe 
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- Meat Cooking Record - grading chart for cooked meat® — 


FACTOR 5 I, 3 2 L 
Appearance Moderately Slightly Slightly ‘ 

) Desirability Desirable desirable desirable undesirable Undesirable 
-Juiciness Moderately Slightly Slightly 
Intensity Juicy juicy juicy dry Dry 
“Tenderness Moderately Slightly Slightly 
Intensity Tender tender tender tougn Tough 
Flavo Moderately Sligntly | eee 
Intensity Pronounced pronounced pronounced Noticeable Faint 
Flavor Moderately Slightly Sligntly a 
Desirability Desirable desiradle desirable undesirable Undesirable 

- Overall = 
Acceptability Excellent Good Mediun Fair Poor 


. .*Describe any abnormalities that affect any or the erage faclors. 
ye RESULTS AND DISCUSSION 


WEIGHTS 


gibemeaverage live weight of 4-month old males was .92 pounds. 
The average weight of 16-month old males was 180 pounds, 


steers 172 pounds, and females 148 pounds. Fawn carcass yields 


| averaged 504 and yearlings 4oZ, 


The average live weight Oe 
| 


40-month old males was 280 pounds, steers 249 pounds. 


- rs a 
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FAT COVER 
The carcass fat cover at the measure point on 4-month 


old males was less than .95 inch and on l6-month, slightly 


4 “- 


aver bf inch “Forty magth old Oo aay had an average measure 
“3 


of .24 inch and 40-month old males inch. Fifty-two’ month 


old and over steers evetaged .3 inch gnd males over..5 finch. 


..-The carcass fat cover was thickest over the hip bones and 


became thinner toward the fore part and sides. - 2 


Se ee 


Shear values wee from 3.25 pounds Neeosne £05 chee Persea ce 
| Semitendinosus, ss Ofeetier 1 Ound, Of 2 een en old male to 

#35. 5 pounds pressure for the Biceps femoris of a 16-month old 
mremale. = The es of the round was more eRe hes the othe, 
leg muscles. Roast from the eye of the round bee the eee * ss Ae 


ceps femoris from 16-month old reindeer steers were more tender 


than broiled steaks (Semitendinosus) from 18-month old fed hee te 


eer Beune@eaverage Shear values are shown in. Table 1. Some 


Quadriceps femoris shear values were compared. The 4-month 

old and 40-month old males had an average shear value of Leia 
the 16-month old males 14.25, and the 40-month old steer 14.43. 
iteeuiemtoemonuthwold) group, the feneles had a high» shear value of 
19.35. In most comparisons, less pounds of shear force oe 
needed to shear identical samples From males than from steers 


in the same age group. 


ine stastepenec)) rated the, 4-nonth ald males highest in 
swaoveralls acceptasility withi an average of 4:1. The 40-mnonth ota 
psi» 


sarosteer::followed with a 3.65 rating and the L6-mnonth ‘old: nales-: 


were third with an average of 3.4. Flavor intensity had a 


Lio Shearovaluessverch civensiueUSDielecnttcal Bulleatinw’o.1T=-1t5e 


wie = 
vs 


Teble 1 - Average Shear Values@ 


Age--in Quadriceys Biceps Semi- - Semi- 

Konths | Sex femoris feroris membranosus tendinosus - 
yk ioe eta Rae 12577 18.41 - 16.75 3.87 
16.2) hele 14.25 ies oq) 8.00 
an Steer NGG h i Blas | EGY 11.61 
16: Female IRS 26.54 20.01 14.80 
HO, Male —_-12.20 At 21.5t 8.34 
Hoe Poteet 1h 3 2h 70 19.15 10.28 
524 Bale 1b.00 26.25 23.25 9.25 
52+ Steer 20.25 212 eee aie 25-00 de G58 


2. Expressed in pounds, the greater the riumber of pounds the less tender 
the cooked sample. 


2 


- 


TASTE PANEL continued: 

definite influence on the neeeneA ames Fetineg (lap le 2)". The 
Pomtespauel. s Scores for ee ere paralleled the meee aye 
Shee wasboecnseelhe overall wacceptebility evaluation pone to 


parallel Flavor desirability. 


This study shows variation in tenderness within the same 
gee cUGese« groups but did not attempt. to find the reason for 


the difterences within the groups or between the groups. 


CHET Cate AWALYS ES 


2 -4:Sex did not appear tu affect the percent of intranustular ~- 


“Te! 


moisture, fat, ash, and preteitm in the 1l6-month age grouo. Alt 


age average percent of intramuscular moisture was 75.8%: and fat 


=e 


t c : 
| Table 2 - Taste Panel Evaluation Averazes - Quadriceos femoris wee 


po Flevor Flavor Overall 
Age in Appear- Juici- Tender- Inten- Desir- Accepta- 
Months . Sex ance ness ness Sty == ability bility 
h Male eg eee 70 1.70 2.11 4.50 — W059 : 
16 | Wale 3.96 2.30 meee 3-6] 2.8) 3.80 Check) ° 
26 | Steer 4.04 2.09 3.52 22 Bg5 3S | 3.0) a 
16 ae 4.38 Bees 3.30 | 3.30 3.uh . 3.30 es: 
ho vale 4.09 2.15 3.52 1 04 2.95 2.76 
Lo Steer 4.70 2.95 3.45 | 2.700 ee cO. e365 
Beoemeraic - 3-75» 2.507) 3.00 50” 2.75 3.00 
52+ Steer 4.12 2h 2.25 h 12 3.00 gate 
CHEMICAL ANALYSIS continued: | . pees & 


3.7%. Fat, protein, and ash varied between age groups (Table 3). 
As the reindeer age increases, the percent of intramuscular 


Prore:nacecreases and fat increases. 


Table 3 - Percant3 #Srrocei nj ceac, end Asn x 


| h-mo 16-n0 16-no _ ho-n hO-mo 

eee male male steer hale = steer 

Protein (Ease BO. comee 70,00 65.26 64.20 

Bet 5 9.15 12.70 Toy 8 19.500 1 20 he 

Ash _ 79 h.52 pak) eae 4.56 
Se etermined en moisture free basis. 


Further wanalyses indicated that reindeer fat: does oot con—* 
tain snort—-chainetatty acidsawith. 10, 127-and iso-l4‘earbon chain 


groups but comtained 16:2 end 19 carbon groups that the beef fat 


Wass bachimy sere indecrecontained less, 14:15 15 ,. 20, “and:. z 
Lso-leupandemotrem! cucarbon, chain fatty acids: than. beef. Rein- .4 


deer anudsbecterauty acideswere similarsin: amountsin the other 


Chainmoroups meAsuchainalengtiseincrease, the fatsi.become 


“harder. 


SUMMARY - : 


_—— 


Reindeer of four different age groups, 4, 16, 40, and 52 


months and older were used in this quality study. Leg muscles 


Praoumeso.cercasses were. used. 


Four-month old fawns had a thin fat cover. Forty-month 
Groummareswand steers had patchy end excessive fat cover. Fat 
Cover on the [6-month—old carcasses was most acceptable. The 


amount of external or intramuscular fat did not 2ppecanm (Omar rect 


tenderness, Came its tree bse bette 


ae ee 


Both age Aad sex affect tenderness, flavor, and overall 
secept apm ty. Ehe= shear values off fayns Saye Hate most. tender 
and the taste panel Abad fawns aaa accegraple..) Sule tas CC. sae 
panel rated all samples slightly PurCy tOsS LEO ot ivedry. = live 
eye of the round was the most teader of Ree legemus cles oes 
Flavor intensity increased with age, overall SoCep tail ey 


decreased. 


Fawn meat was higher, in aratetnvand) lower in ‘fat chan 


older animals. The percent of intrasauscular face aofo40~nonth 


- 


old males was. about twice that of 4-month old males. Rein- 
deer intramuscular. fat was different from beef ‘in kinds and 


amounts. 


. CONCLUSIONS 

Hendin PEaceLces chat pleffivent animal AS tin Rae proper 
selection of slaughter animals, proper packaging and proper 
Cooling and freezing will prevent waste, deterioration, and 
tosses. rhe Seieekian AF eens slaughter Pras jie Sa car- 
Geeseseand cuts will improve reindeer acceptability. The beef 
industry has increased its production and slaughter of younger 
animals and it appears that the reindeer indus try needs. to 
Follow this practice: ue : ae 

Phemepolication-of more advanced techniques and increased 
amounts of capital will help the reindeer eninetree ACeEe more 
efficient and will ora in developing domestic and foreign 


Markets. Research is needed to determine methods of maintaining 


reindeer meat quality. 
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